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PREFACE 



An understanding of basic human anatomy and physiology is essential to any 
person preparing to enter a health occupation. This instructional unit is designed 
to introduce you to the structures and functions of the human respiratory 
system— and the interrelationships of the two— and to familiarize you with some 
of the terms and concepts necessary for an understanding of the respiratory 
system. 

This unit consists of a pretest; four modules with their optional activities 
and post-testsi and a glossary of terms. 

Begin this modular unit by taking the brief pretest at the front of tha 
booklet. The pretest is for your use only» to give you an idea of what is included 
In this unit, and to give you an indication of the areas within the unit to which 
you ahould pay special attention (perhaps by working on the optional activities). 
When you have completed the pretest, turn to the answers in the back (page 29) 
to check your own score. You will not be graded on the pretest. 

Next, read through each of the modules (Introduction to the Respiratory 
System, Upper Respiratory Tract, The Lungs, and Respiration) and investigate 
any of the optional activities that may be helpful or interesting to you. The 
optional pctlvities will help you learn more about some of the material presented. 

At the end of this unit (page 27) is a glossary which provides you with brief 
definitions of mapy of the terms used In the modules. 

Upon completion of each module, you should be able to demonstrate an 
understanding of the material presented, by your performance on the post-test. 
When you have finished a module and feel that you understand the Information in 
that module, take the post-test that follows It. Write down your answers on ONE 
piece of paper and pass It In to your Instructor, who will give you your grade. 
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PRETEST 



Whldi of the following is a part of the respiratory system? 

A. heart 

B. brain 

C. lungs 
D* liver 



Which of the following is removed from the blood through respiration? 



A. hemoglobin 

B. carbon dioxide 

C. glucose 

D. erythrocytes 



3. The main function of the respiratory system is to provide the biood with 



During inspiration, air first passes through thes 

A. bronchi. 

6. alveoli. 

C. lungs. 

D. nose. 



5. The pairs of hollow chambers surrounding the naaai cavity are called 
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6* Which of the following is fqund in the larynx? 

A. vocal cords 

B. bronchi 

C. turbinates 

D. sinuses 



7. The structures in the throat that vibrate to produce pounds are the 
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8, The two passageways that split from the trachea and lead to the lungs are 
called 



9. The primary muscle involved in breathing is the: 

A. pleura. 

B. diaphragm. 

C. pharynx. 

D. trachea. 



10. Name the two major types of respiration. 



INTRODUCTION TO THE RESPIRATORY SYSTEM 



Goals 

Upon completion of this module, you should be able to: 

1. Identify the components of the respiratory system. 

2. Identify the major functions of the respiratory sy • : m. 



COMPONENTS OF THE RESPIRATORY SYSTEM 

The respiratory system is the system of the body that we are probably most 
aware of in our daily activities. Hard exercise, chest colds, stuffy rooms, and 
frosty mornings make us aware of the actions of the respiratory system and the 
need for its constant and efficient functioning. 

Although the human body can survive for a considerable period of time 
without some of the materials necessary to support life (such as food and water), 
it cannot survive for more than a few minutes without oxygen. Deprived of a 
supply of oxygen, the cells of the body will soon begin to die. Two systems in the 
human body serve the critical function of bringing oxygen to the cells: the 
circulatory system, which is the system of transport (the circulatory system is 
the subject of another unit), and the respiratory system, which provides oxyqen 
to the circulatory system. 

The respiratory system consists of two major divisions: conducting organs 
fMh.^?°J?f°^^"^*iu°''9an8. EssentiaUy, the conducting organs (upper tract) form a 
tube opening to the outside environment to permit airflow to and from the lower 
area. This tube includes the nasal cavity, pharynx, larynx, and trachea. 

Gas exchange occurs in the lungs. In the lower area, multiple branchings of 
the passageways lead to the lungs and ♦•.he organs where gas exchange occurs: the 
alveoli, which are the functional units of the respiratory system. Also important 
to the respiratory process are the structures associated with the lungs: the 
pleurae, the chest wall and ribcage, and the diaphragm ahd muscles that aid in 
the mechanical process of breathing. 



Flgupn ; thowt the structuws and organization of the respiratory system. 



NASAL CAVITY 
MOUTH ^ 

LARYNX 

TRACHEA 



LUNG 




Fiflure 1. The Respiratory System 
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FUNCTIONS OF THE RESPIRATORY SYSTEM 

Breathing Is a cycle that begins with Inspiration, , Jn air. 1^^^^^ 
foUows a two-way exchange! oxygen passes from the lungs Into the bloodstream 
aS^d Sibon dloxicte passes from tfS bloodstream Into the lungs. Ca-bon dioxide Is 
fwasnrodu^t 0? normal ceU functioning (metabolism) and must be vented from 
the^dv by ex piration^ or exhaling. In fact, breathing Is triggered when cwbon 
d^Sxl^ conceS^n the blood^reaches a certain level; the body breathes In 
order to eliminate carbon dioxide as well as to take In oxygen. The cycle of 
S^splraWon-explratlon (respiratory rate) Is triggered about lO-U times ^^^^ 
minute In a resting adult Ind about 20 times per minute In a child. The rate of 
respiration depends largely on body demands. As body activity in^r^^'e*' \° J 
the utilization of oxygen and the production of carbon dioxide. When the trigger 
{^Jel of caXn dlS^i^ Is achieved more rapidly, breathing becomes faster and 

deeper. 

Because the respiratory system Is open to the outside environment (through 
the nose and mouth), It Is susceptible to particles and bacteria In the air. 
pSlut^ts^d microorganisms are taken In with every breath of air. Secretions 
p^ducTd br^^^ tract trap and engulf the particles and Pollutants, 

^d even Contain enzymes which destroy bacteria. In this the respiratory 
ivatem orotocts the body from constant exposure to harmful particles, while 
ca^ylli.g'^T?^ process'of supplying the body with the oxygen necessary to 
maintain life. 
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FUNCTIONS OF THE RESPIRATORY SYSTEM 



Breathing is a cycle that begins with inspiratton , or taking in air. Next 
follows a two-way exchange* oxygen passes from the lungs Into the bloodstream 
and carbon dioxide passes from the bloodstream into the lungs. Carbon dioxide is 
a waste product of normal cell functioning (metabolism) and must be vented from 
the body by expiration, or exhaling. In fact, breathing is triggered when carbon 
dioxide concentration in the blood reaches a certain level; the body breathes in 
order to eliminate carbon dioxide as well as to take in oxygen. The cycle of 
inspiration-expiration (respiratory rate) is triggered about 10-14 times per 
minute in a resting adult and about 20 times per minute in a child. The rate of 
respiration depends largely on body demands. As body activity Increases, so does 
the utilization of oxygen and the production of carbon dioxide. When the trigger 
level of carbon dioxide Is achieved more rapidly, breathing becomes faster and 
deeper. 

Because the respiratory system Is open to the outside environment (through 
the nose and mouth). It is susceptible to particles and bacteria In the air. 
Pollutants Old microorganisms are taken In with every breath of air. Secretions 
•produced by the respiratory tract trap and engulf the particles and pollutants, 
and even contain enzymes which destroy bacteria. In this way the respiratory 
system protects the body from constant exposure to harmful particles, while 
carrying on the process of supplying the body with the oxygen necessary to 
maintain life. 



1 
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1. 



INTRODUCTION TO THE RESPIRATORY SYSTEM 

Poit-Test 



Match the parts of this diagram (Indicated by letters. A-E) to the names of 
the organs. (One of the letters will not be used.) 
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trachea 

larynx 

bronchus 

lung 



The two major divisions of the- respiratory system are: 



A. conducting organs and gas exchange organs. 

B. the pharynx and the larynx. 

C. org^s of support and organs of movement. 

D. the trachea and the bronchi. 



In the lower respiratory tract, gases are exchanged between the lungs 
bloodstream In ^ie: 

A. diaphragm. , 

B. trachea. / 

C. pleurae. 
O. alveoli. 



Which of the following is NOT a component of the respiratory system? 

A. esophagus ^ 

B. pharynx ^ 

C. larynx 

D. nasal cavity 



TMe upper respiratory tract has the ability to: 

A. exchange gases with the blood. 

8. transport oxygen to the brain. 

C. purify air that Is inhaled. 

D. produce oxygen for the lungs. 



Breathing is directly triggered by high carbon dioxide concentrations i 

A. nasal cavity. 

B. lungs. 

C. blood. 

D. muscles. 



UPPER RESPIRATORY TRACT 



Goals: 

Upon completion of this module, you should be able to: 

1. Identify the structures of the nose. 

2. Describe the functions of the nose and its related structures. 

3. Identify the structure? of the pharynx, larynx, and trachea. 

4. Describe the functions of the pharynx, larynx, and trachea. 

Air enters the body through the upper respiratory tract, which includes the 
no«« nharvnriarynx; trachea, and brSnchi. Each of these organs is un quely 
e^^^pfd to h';^ lungs with properly conditioned air and to mamtam 

the flow of air through the system. 

ThC NOSE 

The nose is the first organ of the respiratory system. Its external openings, 

nasai cav tuw .f-iicturea on the surface of the mucous cells. These cilia 

and, as will be discussed, has an Important function. 

In addition to providing the initial openings to the outside air, the nose has 

w«nl;?g Si body ofliV poSiEiTTSiuitable or dangerous to breathe. 
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,n another function,, the n"^, f ' ^l, X« tn^hL"^^ 
they condition the air ?oin9 to the Um^^,Thj ^"^ Ta^y Lnetant 

air m the environment vary a 9^'' *' , " ""^^^ the deilcate lung 

condition, v^ithln the body; '^P'"!*'' IZ^ rZ pl« the turbinate, and 
tiKue were it not '«^'5?n„ ?J« lor oaMS over and through tne.e 

mu*ou. membrane.. A. atr entarmg J to the level of the 

structure., it become, warmed and molaten^q aimosi. . 
temperature and humidity inside the lung.. 

Al», the naaal cavities niter '^^/'S^oing '^^J^Zl^^pl 

.y.tem. Mucus, a thick ,'^''^^^^„^'lt^i,tVmt U^d with cili^ the 
trap. inoolSISg particles If the re»P'™'°fy I'^Lrf material and thus lose iU 
mu?u. would quickly become covered «''^ '™PP«^ '^^J''XlnS motion of the 
moietening and P™'»°"« P"P'!J';'^ w°frere??ogeTl^r with the^r^ped foreign 
cilia move, the mucus to the pharynx wrare, . , ^^e rest of the 

matter. It Is »wallowed-«,d later d.spp.ed^^ 

& Wr7nxrnVtX1l<e ri^nTard escalator. 



THE PHARYNX 



• KK- fhmat a cavitv extending from behind the nasal cavities 

The Pharynx is the throat, a cavuy . ^^e digestive and 

down to thTlS^nx. Because it ..^^f the P^ticle-filled 

respiratory systems, ^he pharynx is ideal for^ d^^^^^^^^^ completes the t3sk of 

mucus sent to it by the miliary escalator. P^^'J^^^ the nose. At the 

warming and moistening the inspired ^''[^J'll^^^^^^ at the back of 
rne^Ik^^t rst the CM t^Sbr:hlrh^c:;Hes food to the stomach. 



THE LARYNX 



our vocal cord., whirh use tnoir f"' ,.,„,. sound. The vocal 

exhaling of air, to produce ^ "erent v.brat.ons that re^^^^^ n^s respiratory 

cords ^» guard the °P»"^9.'/ '•*, [^fJit'd%h1'dX, which leads into the 
tract. Between the cord. . a slit "'"^ ^ food or water) 

trachea. Should anything intended for the eMphagu. ^^^^^ 

accidentally enter the '"V"''' 9\f rflap M folds over the 

re.piratory tract AI.0, the ^g^ ^ eUs^^ the 'pharynx. In this way the 

1^ p'rote'ct h/^s^ a orTt act fxSm taking in anything except a.r. 
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THE TRACHEA 

nm.in opw '?9"<' f/?LP."^J°", Vhe ^^^^^ wlire it lies against the 

^^^C-^'ioT. '•T.^reur. esophag food U 

passing through* 

The trachea is the end of the upper respiratory tract. It leads to the lungs, 
where the actual respiration takes place. 

Figure 2 shows the structures of the upper respiratory tract. 



NASAL TURBINATES 



NASAL CAVITY 



GLOTTIS 




TRACHEA 



Figure 2. The Upper Respiratory Passages 
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Qptlonal Activitlet 

• Look at the structure of the dlla under a microscope, or view slides of 
ciUa. 

• Discuss what actually happens when food "goes down the wrong way." 

• Find out about the emergency procedures and techniques to apply when 
someone is choking* 





UPPER RESPIRATOKY TRACT 
Poit'Test 



1. The halr-Uke structures within the mucous membranes of the nose are called 



I 

2* A major function of the nose is tot 

A. effect gas exchange. 

B. moisten air. 

C. produce blood cells. 

D. protect the sinuses. 



3« The sense of smell Is also known as: 

A. olfaction. 

B. turbinate. 

C. cilia. 

D. gustation. 



4. Mucus is produced by mucous membranes in the: 

A. lungs. 

8. alveoli. 

C. sinuses. 

D. esophagus. 
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Structure! of the note terve • protective function byt 

A. preventing food from entering the trechet. 

B. wermlng elr entering the body. ^ . 

C. removing potoonous lubitencei from the blood. 

D. preventing cerbon dioxide from entering the lunga. 



The nose Is divided Into two nostrils by at 



A. bronchiole. / 

B. septum. 

C. cavity. 

D. sinus. 



Which of the following Is NOT a conducting organ of the respiratory system? 



A. pharynx 

B. trachea 

C. alveolus 

D. larynx 



The passageway that connects the nasal cavity and the larynx Is the 



The trachea is a protective structure because it is made up of: 

A. bones &nd fatty tissue. 

B. C-shaped rings of cartilage. 

C. blood vessels and ligaments. 

D. tendons and muscle. 
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10. The itructurea that constantly carry mucus and foreign particles toward 
the pharynx are thet 

A« sinuses. 

B. bronchi. 

C. alveoli. 
O. cilia. 



11. What is the name of the slit that opens into the trachea? 



12. The function of the epiglottis is to: 

A. remove carbon dioxide from the blood. 

Br produce mucus. 

C. prevent food from entering the trachea. 

D. protect the vocal cords. 




THE LUNGS 

Upon completion of this module, you should be able to: 

,4 

1. Identify the Structure of the lungs. 

2. Identify organs «id/or structures related to the lungs. 



STRUCTURE OF THE LUNGS 



Only the mechanical process of conducting air takes place In the upper 
resplrato^ tract. Actual respiration , the exchange of gases, takes place In the 
lungs, which are Ideally structured to fulfill this function. 

The two lungs entirely f lU the chest cavity. Shapiid like large blunt cones, 
thev DOlnt upward post the clavlclesT^ltrbones) and broad at their bases 
KtL^^i nn th^ uDoer su rface of the dlaohragm at about the level of the 
TavS^th rfb. Bec.useTt4^ P^^^ of thTifeThe ba.e of the right lung rest, 
i« fk. nhl^t than the base of the left lung. Short and broad, the right lung 
12^lvi«tST«^^^^^^^ T^ ?eft lung I. dljlded Into two lobes and Is longer 
and thinner, to allow for the space taken up by the heart. 

i«^wiv. th.t reiic"deep the lung, to bring air to every poMlDie area. 
aTJ^ tiU. dlvTde turtlir and get .mailer, they become the tsiniinsl 
h^^n^J^ole. Here tfi wall, of the bronchioles lo.e their cartilage and beconie 
?hU^r unt il t^ waU. iJr.lmply a ringle layer of tlMue. The .malleet twig, of 
ISSS al ?ee. «e^h. r;»lratory bronchiole., which lead dl"ctly to the 
flTnctl^al unit, of the ro.plrato"y .yrte'm~the alveJu (.ee Figure 3 on the next 
page). 
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THE LUNGS 



Goalti 

Upon completion of this module^ you should be able tot 

1. Identify the structure of the lungs. 

2* ' Identify organs and/or structures related to the lungs* 



STRUCTURE OF THE LUNGS 

fjjb Only the mechanical process of conducting air takes place in the upper 

respiratory tract. Actual respiratio n, the exchange of gases, takes place in the 
lungs, which are ideally structured to"fulf ill this function. 

The two lungs entirely flU the chest cavity. Shaped like large blunt cones, 
they point upward past the clavicles (collarbones) and are broad at their bases, 
which rest on the upper surface of the diaphragm at about the level of the 
seventh rib. Because of the position of the liver, the base of the right lung rests 
higher in the cheat than the base of the left lung. Short and broad, the right lung 
is divided into three lobes. The left lung Is divided Into two lobes and is longer 
and thinner, to allow for the space taken up by the heart. 

The two main bronchi, which spilt off from the trachea, connect the upper 
respiratory tract to the lungs. About one-half inch in diameter, these bror^chi 
resemble the trachea in that they too are made of rings of cartilage. As the 
bronchi continue to branch off into the lungs, the passageways divide into smaller 
and smaller passafjeways so that the entire bronchial iystem resembles a tree 
(upside-down). The next branches of this tree are the bronchioles, tiny 
passageways t^»at reach deep into the lungs to bring air to every possible area. 
As the tubes divide further and ge^. smaller, they become the terminal 
bronchioles. Here the walls of the bronchioles lose their cartilage and become 
thinner, until the walls are simply a slngltr layer of tissue. The smallest twigs of 
the bronchial trees are the respiratory ' bron chioles, which lead directly to the 
functional units of the respiratory sy8tom--the alveoli (see Figure 3 on the next 
page). 
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Figurt 3. The Terminal Structures of the Respiratory System 



AlveoU are microscopic bubbles of very "^if^^.^^"'^/!?^^^^^^^^ 
respiratory bronchioles. Each cluster, or alveoUr sac. Is f^'^^, "P^°J^"^^"y 
^dfvldual alveoli. Because they are clustered, mlUlons of alveoli with extremely 
Ihin wiil/elS fit Inside the lungs to provide the lungs with a vast Inner surface 
aria. Thla^reat amount of thln-walled surface , area permits ilfnislon, gas 
erchange between the lungs and the bloodstream, to take place efficiently. 

Because of the thinness of the alveolar waUs, the lungs could not support 
themtelves or maintain their shape were It not for the fileurae. These are the 
n^miJl^ Mverlno the outside of the lungs and lining the chest wall. The 
TirerS^aura to Swa?s i^^^^ with tfi lung tissue and re^ts against the 

SHHiS which lines the thoracic (chest) cavity and d^^Phreg/^- ^^.J^"^ 
Cm two mem branes is a thin film of an oil-Uke substance which binds them 
n?rJ!y togeTheT The rigid chest waU puUs the parietal P^'"" 
otf letal Dleura pulls on the visceral pleura, which in turn pulls on the lung tissue. 
T?i conSti^rpuU keeps the thln-walled lungs from folding up and collapsing 
Pll^irSrnuW sfso lubrS^^ the lungs so that they can move in relation to the 
chest wall with very little friction. 
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Qptional Activitiet 

• Lliten to the soundi of breathing with a stethoscope. Are they the 
•U over the chest and beck? Why or why not? 

\ 

e Discuss how cigarette smoking affects the structures and function < 
lungs. 



-19- 



THE LUNGS 
Pott-Te»t 



The bottoms of the lungs rest on thet 

A. intestine. 

B. stemum. 

C. heart. 

D. diaphragm. 



The thln-walled bubbles In the lungs where gases are exchanged are 

A. bronchioles. 

B. turbinates. 

C. alveoli. 

D. cUla. 



The membranes which connect the lungs to the wall of the chest cavity 
the: 

A. pleurae. 

B. cilia. 

C. bronchi. 
O. lobes. 



Name the two types of pleura contained in the chest cavity. 
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5. A clutter of tnlcnMcoplc •Iveoll 1» caUed an alveolar 
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A clutter of mlcroscopln alveoli Is called an alveolar 




» 
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RESPIRATION ^ 

Goalst 

Upon completion of this module, you should be able to: 

* 

1. Identify the types of respiration. 

2. Identify and describe the processes Involved In respiration. 



TYPES OF RESPIRATION 



Respi ration, or gas exchange between the blood and body tissues, occurs in 
two a H>a?« betwU n the lungs and the pulmdnary blood supply, and between the 
bloodstream and the cells of the body. 

Internal resp iration Is the exchange of gases between the blood and body 
^Thls Dro-^ss Is de scribed in the unit on the circulatory system.) External. 
rJiLlVetlon teTti'lxSia^^^^^ between the blood and the lungs~a process 

^gffi reqlTres That be present In the lungs. The active process of 

getting air Into the lungs Is the function of ^he muscles of respiration. 



PROCESSES OF RESPIRATION 



The diaphragm is the primary muscle of respiration. It i8 attached to the 
h—. nV tha lunM a nd the lower edge of • the rlbcage. When the diaphragm is 
^fexed as ?t STwhe^ n^^^^ In Inspiration, It bulges upward Into the chest 

Cavity When It contracts, the diaphragm shortens and flattens out, pu ling 
downward. Because the lungs are attached to the diaphragm by the pleurae, they 
t^ ^ WiUed downward, their Interior space increases. This expansion 
cfuseTtN^pSfssuJe In the lungs to drop below atmospheric pressun» (the pressure 
Vy t^ ^ in the outside environment). As a result, outside air is forced into the 
expanded lungs through the upper respiratory tract (inspiration). 
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In the breathing process, the ribcage works in much the same way as the 
diaphragm. The ribs are attached to the spine and breastbone in such a way that 
they are capable of swivellng up and out; muscles called intercostal muscles 
cause this swivellng motion during inspiration. The effect of this motion is to 
enlarge the diameter of the ribcage, which expands the entire chest wall. As the 
cheat wall expands, the pleurae cause the lungs to expand with- it. Again, the 
expansion of the lungs causes a drop in internal pressure and the outside air flows 
into the lungs. 

The strength of contraction of the diaphragm and the intercostal muscles 
changes the amount of air taken in with each breath during inspiration. In quiet 
breathing, the diaphragm flattens out by only an inch or so, but in heavy 
breathing It can drop more than three inches. The heaving chest of an athlete 
who has just run a race is an example of greater-than-normal chest (and 
therefore lung) expansion, which causes inspiration of. greater-than-normal 
amounts of air. 

The amount of air inhaled and then exhaled with each breath is called the 
tidal volume, because it ebbs and flows. Average resting tidal volume is about 
500 cubic centimeters (cc), or about a pint, of air moved by the action of the 
respiratory muscles. When the need for air is greater, as in stress or exercise, 
the muscles cause greater chest expansion and the tidal volume increases 
proportionately. There is always a supply of air left In the lungs which cannot be 
exhaled. This reserve is called residual volume ; it helps prevent the thin-walled 
passageways of the lungs from collapsing. It is a substantial volume-about 1200 
cc, or over a quart. The vital c apacity of the lungs is the maximum amount of 
air that can be forcibly inhaled and exhUed in one breath. 

The end of the respiratory cycle is expiration, which eliminates carbon 
dioxide from the blood and the body. Expiration is normally a passive process: 
the diaphragm and Intercostal muscles relax and the ribcage and chest cavity 
lose their expansion. The lungs, which are elastic in nature, return to their 
unstretched size. The waste air Is forced out of the lungs and back through the 
upper respiratory tract to the outside environment. The speed with which the 
respiratory cycle occurs determines respiratory rate. A normal resting adult 
usually has a respiratory rate of about 10 to 14 breaths (cycles) per minute. 

In summary, the respiratory system takes in air; warms, moistens, and 
filters it; transports it to the system's functional units, the alveoli; supplies the 
blood with oxygen; and removes carbon dioxide from the body. 
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Optional Actlvltlet 

• Find out how to construct a model of the cheat which demonstrates the 
-action of the respiratory muscles on the lungs and the resulting flow of 



■Ir. 



• Measure your respiratory rate before and after exercise. What causes 
the changes? 

• Try to complete the word maze on the following page. It uses some of 
the terms that you learned in this unit. 
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WORD MAZE 
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Find the following terms in this maze by circling the words. They may appear 
frontwards or backwards, vertically, horizontally, or diagonaUy. 



alveoli larynx 

cilia lungs , 

diaphragm pleura 
epiglottis 



respiration 
trachea 

vocal cords 
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RESPIRATION 
Post-Teat 



The supply of air that always remains In the lungs is called 



The muscles which elevate the ribs in breathing are the; 

A. pectorals. 

B. turbinates. ** 

C. cilia. 

D. Intercostals. 



The exchange of gases between the lungs and the blood is called: 

A. external respiration. 

B. oxygen transport, 

C. osmosis. 

D. capillary action. 



During breathing, outside air is forced into the lungs because of: 

A. a drop In external pressure. 

B. an increase In residual air. 

C. a pressure drop In the chest cavity. 
O. an increase in tidal volume. 
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The /ntxlmum amount of tlr that can be Inhaled and exhaled In ona breath 
It caUedt 



A. tidal volume. 

B. vital capacity. 

C. inaplratory reaarve volume. 
0, realdual voluma. 



A normal, resting adult breathes about: 

A. 5-9 times per minute. 

B. 10-14 times per minute. 

C. 15-19 times per minute. 

D. 20-24 times per minute. 
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GLOSSARY 



SSr^'jSS'Vl'cXlc bubbl. Within th. lung. wh^. 9« exchange 
"Ciket place. 

^JlS J:o^^r.'ihat br«,ch o« the trachea and Into 

the lunge. 



cheet 



cavltv: the cavity In which the heert and lunge located. 
iSSlkeirojectlone from the Ajpper reiplretory tract. 



dienhraam , the primary muscle of respiration, located between the chest and 

^iST^mlxlng of materials (especially gases) through the motion of 
molecules. 

. i«fM« «n alestlc fold of cartilage which guards the opening of the trachea. 
'. Bloodsuppiy. 

glottis: the sUt-Uke opening of the trachea. 

. «.-fi«n. f hii act of taking air Into the lungs; breathing In. 

Ufvnx. the respiratory organ r..pon.lble tor voice production. 

nasal cavity: the hollow infmal structure from the nose to the pharynx. 
^Ktemal opening, to the nasal cavity. 



olfaction: sense of smell. 
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ohgrvnx, th. org«. b.tw.«, th. or.I cvlty »,d th. l«ynx, .h«.d by both 

SonnroUng them to the w«Ui ot the chert cevlty. 

oulmoniryt of or reUtlng to the lung«. 

reriduel volume, the tupply of Hr which alwey. remains In the lung.. 
^ggZS^'t.i'Cubdlvl.lcn Of the bronch.ei tree, lead directly 

, BPtum » a wall which separates the nasal cavity. 

hollow chambers surrounding the nasal cavity. 

.„...n,l bronchiole., the lert dlvUlon of the bronchiole. who.e «le function I. 
gas conduction. . - . . j ^ normal breath. 

tjTe rhrrtr°;S;rJ?bStr^^^^^^^^ the bronchi. 

tu rblnat est areas within the nasal cavities. 

uEEfir reeolratory tract, the ...plratory p.«ageway from the noatrll. to the 
bronchi. 

vital capacity: the maximum amount of air that can be moved through the 

respiratory system in one breatn. ^ produce 

vocal.cor^» fibrous bands suspended across the larynx whlcn vioraw p 
speech. 
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ANSWERS TO THE PRETEST 



Question Correct Rasponsa 



1 
2 



6 



C 
B 



3 oxygen 

4 D 

^ sinuses 



A 



•J vocal cords 



8 
9 

Internal, external 



bronchi 
B 
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DMTROOUCTION 



* These Instructional modular units have been developed for the Pennsylvania 
Department of Education for use In vocational education programs. They were 
deslaned on the assumption that a basic understanding of human anatomy and 
physiology Is essential to any person preparing to enter a health care occupation 
such as practical nursing, nurslnq assistant, medical assistant, emergency 
medical technician, or dental assistant. Each of these modular mlU w»l cover 
the most Important aspects of one of the major systems of the human body, m 
the first four units the following systems will be covered* circulatory system, 
respiratory system, musculoskeletal system, and digestive system. 

This Instructor's Guide Is designed to provide suggestions to you on how to 
use a modular unit most effectively In your Instruction. These recommendations, 
however, do not represent the only way to use these units: you may be able to 
devise more beneficial uses for the materials. 



THE MODULAR UNITS 



Each modular unit is made up of several components: a pretest, four to 
seven instructional modules with corresponding post-tests, optional activities for 
the students, and a glossary of terms used In the unit. Each of these compone^ 
has a specific purpose and is organized In a specific way, as will bs explained in 
the following sections. 



Pretest 



After reading the preface, which is simply an .introduction to these 
instructional units, a student working through a modular unit should flr.t take the 
pretest. As its name Implies, this test la designed to be taken by the student 
before beginning work on the materials contained in the unit. Its purpose is 
twofold: h to stimulate interest in the modular unit by giving the student a 
preview of the topics covered, and (2) to provide a means of self-diagnosis so he 
student may identify, based on performance on the pretest, those areas of the 
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modular unit which may require (fecial attention and extra effort on the part of 
.tudent After selecting an antwer to each of the pretest questions, the 
S?Sdent Jiuld turn T the%«!k of the modular unit and check the correct 
t«^e™. It the student answem incorrectly on a number of question, deal ng 
X a p«ticular subiect. then the student should pay closer attention to the 
module on that subject. 



Instructional Modules 



This modular unit l8 composed of four separate but closely related modules, 
includlhq: Introduction to the Respiratory System, Upper Respiratory Tract, The 
Lungrand Respiration. After taking the pretest and checking the answers the 
stud'ent should read through and study each of the mstructlonai rnodules, Fo^. the 
student's benefit, each module begms with a statement ^oals, °^ 

objectives, that a student should have mastered upon completion °^ that 
pS'tlcular module. The level of achievement of these goals is measured by the 
^^nLnt r oerformance on the corresponding post-test. The language level and 
?onfent orea^h moduiB°V a^ toward the student seeking an Introduction to 
the components, structures, and functions and the basic terminology required for 



Ltie UUIl ipui lOi I w«j «i^viww^.ww, w-.- 

an understanding of the respiratory system. 



Optional Activities 



Following many modules are optional activities intended to Provid" 

student with an opportunity to pursue the content '''M;;°n^rtic!iation at 
in-deoth level. Many of these activities may require teacher participation, at 
12a* in obUining and preparing additional materials for the student to utilize. 

In addition to the optional activities available to the students, you may 
choose to provWe further Information to the students by '"^hing a brief unit on 
theTommS" disorders of tt» respiratory system. Discussion of '^ese disorder 

?t%cM 'f« 'o"f 'hi«r>n%^rithr&ar »5^^ 

aDoropriate for the purposes of an Introductory program. If you do choose to 
dlscu« common disorders, the most effective approach may be one in which you 
use disorders to Illustrate what can go wrong in the body, as a/"®^"f °t 
citifying the students' understanding of how the body works when functioning 
properly. 

You may also wish to provide students with the names of books or articles 
as suggested readings to further their understanding of a particular area. 



GloMTV 



After the last of the modules In the unit is a glossary. This is not intended 
to be a comprehensive glossary to be used by the student as a dictionary. 
Rather, it includes the basic terms used in the unit which are necessary to an 
understanding of the system covered. Those words which appear in the modules 
and have been defined in the text are not always defined in the glossary. Some 
of these particular terms have been used in the module because they are 
essential but difficult terms needed to explain the content taught in the unit. 
The student should use the glossary to review the vocabulary essential to the unit 
before taking the post-tests. 



Post-Tests 



The post-tests are the final assessment of a student's understanding of the 
matarial presented in each module. They consist of multiple-choice and 
open-ended questions designed to measure a student's mastery of the goals 
(objectives) stated at the beginning of each module. Each of the questions has 
been written to measure an aspect of the skills and/or knowledge that a student 
may be expected to acquire as a result of working through a particular module. 
When a student has finished studying a module, has pursued any chosen optional 
activities, and has reviewed the vocabulary in the glossary, the student should 
take the post-test that follows the module. 



SCORING THE POST-TESTS 



As previously mentioned, the purpose of the post-tests is to measure 
whether or not a student has mastered the objectives (goals) stated at the 
beginning of «ach module. Due to the differing lengths of the post-tests, the 
variety of ways in which teachers may choose to utilize these modules, and 
discrepancies among students' previous exposure to the subject matter, it is not 
practical to set a standard cut-off score on each of the tests that would indicate 
mastery of the cbtectlves. Rather, teachers are asked to use their professional 
judgment in individual cases to determine \1 a student's performance on a 
post-test indicates that he or she has mastered the objectives stated for that 
module. In making this determination, you should consider at least all of the 
following factors; 
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(1) How long la sach post-tast? 

(2) How much Information is included In each module and how complex is 
the information, relative to other modules? 

(3) Has tha student been exposed to the kind of curricular material 
before? That is, has the student been taught the basics of this system 
of the body before? 

(4) Should the entire class be required to achieve a certain score in order 
to pass, or should each student be considered individuaUy? Uhls 
depends on how and with whom you use this module as instructional 
material.) 

(5) Should the student be graded pass/fail on each post-test-l.e., on 
mastery of each module— or on the unit as a whole? 

To facilitate the scoring of post-tests, each student will record his or her 
answers to aU the post-tests on one separate sheet of paper. You should mark 
each answer' correct or Incorrect, then give the atudent a "pass" or "fail" on each 
module, or on the unit as a wholw 

Because of the subject matter, responses to open-ended questions may vary 
slightly from those listed below, but these responses may also be acceptable. 
Again, in these cases instructors are asked to use their professional judgment to 
determine if a response is correct. 

Use the following list of answers to questions on the post-tests to grade 
your students' papers. 
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ANSWERS TO THE RESPIRATORY SYSTEM POST-TESTS 



Module/Question 



Correct Response 



Introduction to the 
Respiratory System: 



2 
3 
4 
5 
6 



B- 
A- 
E- 

C" 

A 
D 
A 

C 
C 



- trachea 

- larynx 
bronchus 

- lung 



Upper Respiratory 
Tract: 

1 
2 
3 

5 
6 
7 
8 
9 

10 
11 
12 



cilia 

B 

A 

C 

B 

B 

C 

pharynx 

B 

D 

glottis 
C 



Module/Question 



The LungsJ 

1 
2 
3 
A 
5 



D 
C 
A 

parietal, visceral 
sac 



Respiration: 

1 
2 
3 
4 
5 
6 



residual volume 

D 
A 
C 
B 
B 
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